CLASSES 5 AND 6:

It would be good to recap a bit here, maybe with the help of the worksheets, on the information in the letters and the video. It is now that I would suggest moving on to the facts of the eruption of the volcano. Here you can either keep it short and simple, using the handout marked "Vesuvius" or you can move on to include more material on volcanic activity and move more into the science and geology of the eruption. Here you can use the handout marked Scientific Facts about Vesuvius. It is a good opportunity for an overlap with geography material here if it is an area which interests you. Using the modern newspaper cutting from the Sunday Times (2002) you can bring the story of the volcano up to date for the students. Worksheet 3 is on the scientific facts of the eruption
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e A Plinian Blast is the technical term given to a massive
eruption such as that of Mount Vesuvius in 79 A.D. Named
after the eye witness, Pliny the Younger who wrote his
account to the famous historian Tacitus.

e The reason Pompeii was buried so deeply (13m) in ash and
pumice is purely because of the direction the wind was
blowing on that day.

e Herculaneum is buried much deeper (up to 28m) in
solidified lava because it was closer to the volcano.

e When the ash and pumice started to fall its speed was up
to 200k per hour.

e By mid afternoon on August 24% about 100,000,000
tonnes of ash and pumice had fallen on the town of
Pompeii.

e The column of ash and pumice reached a height of 25k
above the volcano, twice the height of Everest.

e By late afternoon the debris was falling at a rate of 100,000
tonnes per second.

e The deadliest phase of a volcanic eruption is the
"pyroclastic surge" when the column collapses and matter
five times hotter than boiling water rushes down the
mountainside and across the land at 100km per hour.

e The main ways people died in this eruption are: being
carbonised (burnt to charcoal in an instant); thermal shock
- soft tissues vaporised and bones shattered; inhaling of
carbon dioxide and hydrogen chloride carried with the
pyroclastic surge making it impossible to breathe

e 100 billion tonnes of rock, pumice and ash fell in 18 hours
which hardened to a shell around the town of Pompeii,
both killing it and protecting it for 2,000 years to come.

o PNEUMONOULTRAMICROSCOPICSILICOVOLCANOCONIOSIS - This
is the official name for the condition whereby volcanic ash and

sulphur mixes with the fluid in your lungs and causes it to form a
1i1d of nacte malkino it imnossible to breathe
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The return of daylight

The return of daylight revealed the extent of the
disaster. The great cone of Vesuvius was now a ragged
stump. Almost the whole of the southern end of the bay
had been buried. Along the southern and western slopes
of Vesuvius, where so many great villas had stood, was
a grey wilderness. Several towns had disappeared
including Herculaneum, Pompeii, Stabiae, Oplontis
and Taurania. Where Pompeii had once stood only the
tops of the buildings still standing rose above the ashes.

The earthquake

To those who lived around the bay Vesuvius was just a
large hill. Even Strabo the geographer, who recognized
its true nature and described its burnt crater, did not
realize that it was still active. In the eighth century BC
the volcano had been very active, but it had lain
dormant for eight hundred years. A thick layer of lava
had hardened to form a plug in the crater. By the first
century AD pressure had grown within the cone as the
volcano tried to find a new outlet. On 5 February AD 62
southern Italy was shaken by violent earthquakes as the
gases tried to force their way out.

The eruption

Seventeen years later the pressure had again built up. For
four days there had been earth tremors. On the morning
of 24 August AD 79 the pressure of the gases finally blew
out the plug. Millions of tonnes of lava, pumice and ashes
were rocketed into the sky. They formed a great column
20 kilometres high, topped by a mushroom-shaped cloud.
The cloud drifted south, right over Pompeii, where the
fallout was worst.

About midnight, the column above Vesuvius collapsed.
A searing-hot avalanche of ash, pumice, rock fragments
and volcanic gases tore down the mountain-side at more
than 80 kilometres per hour. Several more roasting ava-
lanches followed, the final one covering Pompeii to a depth
of three to five metres. Herculaneum, which was not hit
by the earlier fallout, was buried under thirteen metres of
volcanic debris.

It is estimated that about two thousand died in
Pompeii. Hundreds more were entombed at Herculaneum,
and there must have been thousands of bodies scattered
about the countryside.

After the eruption

The whole centre of Vesuvius was blown out by the
eruption. Afterwards the sides fell in to form a vast
crater more than eleven kilometres in circumference.
Since AD 79 a new cone has formed on the south side.
The north-east wall of the old crater still exists under the
name Monte Somma.

A Pompeian painting believed
to show Vesuvius found in the
House of the Centenary.

Vesuvius seen from the hills
above Stabiae. Pompeii lies in
front of the mountain and
Herculaneum to the left.

The changing shape of Vesuvius

Right: Vesuvius after the

eruption. Its sides have fallen
in to form a vast crater about
eleven kilometres in
circumference.

Left: Vesuvius as it might have
appeared before the eruption
of AD 79. The upper slopes
were densely wooded and the
lower slopes cultivated with
vineyards and olive groves.

Left: Vesuvius as it appears
today. The north-eastern side
of the old grater is still visible
but a new cone has formed on
the south side. The volcano
has erupted many times since
AD 79. The last time was in
1944.
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Left: A section of the volcanic
fallout that covered Pompeii.
The section was taken at the
large Palaestra next to the
amphitheatre. Here the
covering was three and a half
metres deep.

Right: Map of the Bay of
Naples showing the fallout
area. The dark grey shows the
densest area of fallout (more
than two metres) the mid-grey,
one to two metres, and the
lightest grey, half to one
metre.
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Vesuvius seen from the west
showing the Pompeian plain
and the hills behind Stabiae.
The reconstruction shows the
great cloud described by Pliny
which drifted southwards
burying the Pompeian plain.
The summit of Vesuvius is
about ten kilometres from
Pompeii and seven from
Herculaneum.
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Pliny’s uncle took from

| Misenum to Stabiae when
he tried to rescue friends
trapped by the volcano.

BAY OF NAPLES

WHY DID VESUVIUS ERUPT?

Far below the earth’s surface, gigantic plates of the earth’s
crust are constantly moving. Where these plates meet, one
piece may rub against another, causing an earthquake. But if
one plate pushes itself under another, it will melt and become
liquid rock or magma. The super-hot liquid rock creates gas
and steam, building pressure until it blasts through weak
places in the earth’s surface. These weak spots are the
world’s volcanoes.

Mt. Vesuvius

Mt. Etna

Above: Vesuvius is located in an area of the world where two

* plates of the earth’s crust meet.

When Vesuvius erupted, ash and gas came
spewing out of the summit, forced straight up into
the air by the pressure and heat of the blast. Even-
tually, this cloud cooled, and some of it collapsed,
sending ash and hot gas racing down the slopes at
speeds of up to seventy miles (110 kilometres) per
hour, ripping the roofs off houses and overturning
ships in the bay. These surges were followed by
thick and glowing avalanches of fiery ash, rock
and pumice — hot magma that has cooled so
quickly that it is still full of volcanic gases, like a
hard foamy sponge.

Vesuvius had not actually erupted for
hundreds of years before A.D. 79, and the people
of the area believed the volcano was extinct. But
they could remember an earthquake seventeen
years earlier that had caused much damage to the
town. And in the days before the volcano erupted,

occasional rumblings and ground tremors were
felt, creating the odd crack in a wall, or causing a
statue to tumble off its stand. And other strange
things happened: wells and springs mysteriously
dried up, flocks of birds flew away, and animals
were exceptionally restless.

‘We know now that the dry wells were caused
by the increasing heat and pressure that were
building deep in the earth, and that animals are
always more sensitive than humans to changes in
the earth and the atmosphere. But, I wondered,
were the people in Herculaneum aware that some-
thing was about to happen? Before the mountain
actually erupted, did it occur to anyone that it
might be a good idea to leave town? How many
waited until the streets were so crowded that
escape was almost impossible? Were they spooked
by the tremors, their suddenly dry wells, or the
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the gods were showing their anger?

We will probably never know exactly what the
volcano’s victims were thinking in those days
before the eruption. We do know that the glowing
avalanches that buried Herculaneum and the
nearby city of Pompeii created two time capsules
of ancient Roman life that have not changed in
almost two thousand years.

Sealed by volcanic ash and rock, the buried
buildings have been protected from the wind and
rain that would have worn down the columns and
statues over the centuries. Wooden doors, shutters,
stairs, cupboards and tables have not been exposed
to the air to rot away, or been destroyed by fire.
And unlike other ancient towns, the roads and
buildings have not been repaired, or torn down and
replaced by something more modern.

Instead, Herculaneum and Pompeii look the
way they did so many years ago. The roofs of the
houses may be gone, the mosaic floors cracked and
the wall paintings faded. But we can still walk
down the streets over the same stones that the
ancient Romans walked on. We can see a
2,000-year-old loaf of bread, now turned to stone,
or eggs still in their shells waiting to be served
for lunch.

Although both Herculaneum and Pompeii
were buried by the volcano, their fates were quite
different. Pompeii, a town of twenty thousand
people, lay five miles (eight kilometres) away from
the volcano, but the wind was blowing in its
direction when the eruption occurred. Throughout
the afternoon and evening of August 24th, ash and
pumice rained down on Pompeii. This frightened
many people, and some of them fled immediately.
But it was not until early the next morning that the
first flow of hot gas and ash overwhelmed the
town, killing the two thousand people who had
failed to escape.

The fallen bodies of the Pompeiians were
buried under twelve feet (four metres) of ash and
pumice. When the dead bodies rotted away, they
left hollow places in the hardened volcanic rock.
Archaeologists discovered these cavities in the
1860s and decided to pour in plaster tf) create

Mount St. Helens erupted in the United States in 1980,
sending this mushroom-shaped cloud of ash into the sky. The
people of Herculaneum would have seen the same kind of
cloud coming from Mount Vesuvius.

lifelike models of the volcano’s victims as they lay
or crouched in the positions in which they died.
Some appear to be gasping or choking in their
final moments as they were suffocated by ash so
hot that it singed their hair and burned the insides
of their mouths. But the plaster also covered up
what remained of the skeletons, preventing them
from being studied by modern scientists.
Herculaneum, which was less than three miles
(five kilometres) from Vesuvius, was upwind of the
volcano. Most of the falling ash blew in the oppo-
site direction, leaving less than an inch lying over
the town by the end of the day. Instead, at about
1:15 early the next morning, a violent surge of ash




[image: image6.jpg]ancient Romans and how they lived. Because the
ruin had been snugly covered by a wet and heavy
layer of earth, Herculaneum was even better
preserved than Pompeii (which had suffered more
damage under its airy blanket of ash and pumice).

Then just a few years ago came the most
amazing discovery of all, when ditch-diggers
accidentally found the group of skeletons on the
ancient beachfront.

By the time these beach skeletons were found,
scientists had discovered that we could learn a
great deal about people by examining their bones.

Archaeologists made lifelike
models at Pompeii (above
and right) by pouring plaster
into the hollow shells of
hardened volcanic rock that
sealed Vesuvius’s victims.

Possibly the dog (right) was a
guard dog like the one shown
in this Roman mosaic (left)
which bears the Latin words
“‘cave canem’’ or “‘beware of
the dog.”

We could do much more than make plaster casts.
Now we can analyze the bones themselves and
reconstruct the skulls to see what the people
looked like.

This is where I came in. In the morning, I
would help to dig up these bones and begin to
study them. For the first time, we would know
more about the Romans than what books and
paintings and sculptures had shown us. We would
be able to see the people themselves.

I would be one of the first modern people to
look an ancient Roman in the face.
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'How disaster could strike

Jonathan Leake
‘Environment Editor
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- POMPEI could be doomed
‘again, but this time by a
. Isunami, or gigantic sea wave,
_tather than a volcano. A
“research paper to ‘be- published
*-hextmonth will warn that Pom-
peii, along with much of Naples
“and other nearby towns, may be
in mortal danger.

Scientists have long feared a
serious eruption by Vesuvius,

' which buried the ancient city of
Pompeii in  AD79. 1t last
exploded in 1944 and records
show there have seldom been
more than a few decades
between eruptions.

The paper will warn, how-
ever, that eruption is not the
only hazard. The rocky slopes
of Vesuvius have become
increasingly unstable and the
entire seaward side of the moun.
tain is at risk of sliding into the
Mediterranean. If that happens,

_ billions of tons of rock hitting
the water could generate an
immense tsunami that would
devastate the Italian coast and
islands.

Alfonsa Milia, of the marine
geology institute of Naples,
fears that such a collapse may
be overdue. In the paper, which
will appear in the Journal of the
Geological Society of London,
he says this could happen
without warning — unlike erup-

Now Pompeii faces
- asea catastrophe

tions, which are often preceded
by several days of earthquakes.

“Such  volcanic avalanches
are characterised by great
mobility and high  speed,

“leaving little time for evacua-

tion,” Milia says. A tsunami
would mean disaster for _the
1.7m ‘people who live within
six miles of the volcano along
the Bay of Naples.

+ According to Milia, the devas-

* tation caused by the wave could.

be  followed by  another
eruption. This *is * because a
sudden decrease in the weight
of rock over the volcano’s
seething hot core would allow it
to explode, covering the area in
molten lava and deadly gases.

Professor Bill McGuire, a
geologist who directs the Bep-
field Greig' Hazard Research
Centre at London University, is
studying the evacuation plans
for the. area around Vesuvius.
He also believes the sk of a
collapse is serious. s

“The difference with the past
is there are now hundreds of
thousands of people living on
the flanks of the volcano and
the evacuation plans are totally
inadequate — even if there is a
warning,” he said.

Dr Simon Day, a vulcanolo-
gist at University College,
London, said the next eruption
of Vesuvius could be far more
violent than the ope that
destroyed Herculaneum as well
as Pompeii. .





